Vasculopathic Cranial Ocular Motor Neuropathy Following Sudden Emotional Stress by Valerie Purvin
www.frontiersin.org November 2010 | Volume 1 | Article 145 | 1
CliniCal Case sTUDY
published: 18 November 2010
doi: 10.3389/fneur.2010.00145
Vasculopathic cranial ocular motor neuropathy following 
sudden emotional stress
Valerie Purvin1,2,3*
1 Midwest Eye Institute, Indianapolis, IN, USA
2 Department of Ophthalmology, Indiana University Medical Center, Indianapolis, IN, USA
3 Department of Neurology, Indiana University Medical Center, Indianapolis, IN, USA
We describe three patients who experienced onset of a microvascular ocular motor nerve palsy 
in the setting of sudden emotional stress. Such emotional states are accompanied by a marked 
increase in sympathetic tone in some individuals. Mechanisms by which these autonomic 
changes might produce an ischemic cranial nerve palsy include intra-cranial vasoconstriction 
and transient systemic hypotension due to alterations in cardiac function.
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very brief confusion followed immediately by horizontal diplopia 
that persisted. Neurologic examination acutely was normal except 
for a left 6th nerve palsy. Neuro-ophthalmic examination 4 weeks 
after onset revealed a 4 diopter esotropia in primary position that 
increased to 14 diopters on left gaze. There was incomplete abduc-
tion of the left eye with mild slowing of left lateral rectus saccades. 
Other findings were normal. A magnetic resonance imaging (MRI) 
scan showed only small vessel disease, a CBC, and ESR were nor-
mal. He experienced progressive improvement of diplopia begin-
ning 5 weeks after onset. On re-examination 3 months later he 
was orthophoric in all fields of gaze with full eye movements and 
brisk saccades.
Case 3
This 57-year-old man experienced sudden onset of oblique diplopia 
associated with a mild left retro-orbital ache while at his mother’s 
deathbed. He subsequently noted, in addition, drooping of the 
left upper lid. His past medical history included diabetes mel-
litus, hypertension and hypercholesterolemia. His pain resolved 
after a few days but other deficits persisted. Neuro-ophthalmic 
examination 3 weeks after onset showed marked limitation of 
left eye movements except for abduction with a 25 diopter left 
hypertropia and 25 diopter exotropia. The left lid was moderately 
ptotic. Pupillary examination was normal as were other findings. 
MRI and MR angiography were normal. He began to enjoy progres-
sive improvement starting 5 weeks after onset and continuing for 
the next 2 months. Re-examination 4 months after onset showed 
complete resolution.
DisCussion
These three patients experienced sudden onset of diplopia during 
extreme emotional stress. Each was found to have an isolated cranial 
ocular motor nerve palsy, consisting of an otherwise complete but 
pupil-sparing 3rd nerve palsy in one patient and a 6th nerve palsy 
introDuCtion
Microvascular ischemia is the most common cause of acute, isolated 
diplopia in individuals over age 50 (Lapresle and Lasjaunias, 1986; 
Richards et al., 1992). Based on the few available post-mortem stud-
ies, the location of the lesion in these vasculopathic palsies is within 
the subarachnoid or intracavernous portion of the nerve (Asbury 
et al., 1970; Weber et al., 1970). The mechanism probably involves 
ischemic demyelination in the watershed area between vascular 
territories supplying the nerve (Cahill et al., 1996). While the major-
ity of patients with such ischemic cranial mononeuropathies have 
identifiable vascular risk factors including age, diabetes mellitus, 
hypertension, and hyperlipidemia (Jacobson et al., 1994), in most 
cases no immediate precipitating event is identified. We describe 
three patients who experienced onset of an isolated ischemic ocular 
motor nerve palsy in the setting of sudden emotional stress.
Case reports
Case 1
This 81-year-old diabetic minister experienced sudden onset of 
horizontal diplopia accompanied by a mild ache behind the left 
eye while walking back to the limousine at his wife’s funeral service. 
Neuro-ophthalmic examination 2 days later revealed only 10° of 
abduction of the left eye past midline and a 25 diopter esotropia. The 
general neurologic examination was otherwise normal. A complete 
blood count (CBC) and erythrocyte sedimentation rate (ESR) were 
normal and his blood sugar was adequately controlled. A computer-
ized tomographic scan of the head was also normal. Re-examination 
1 month later showed modest improvement and 3 months later 
demonstrated complete resolution of his left 6th nerve palsy.
Case 2
A 70-year-old hypertensive man had an unusually heated argument 
with his wife while at home. He then got into his car so that he 
could go somewhere to “let off steam” whereupon he experienced 
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cardiac arrhythmia may play a role. A decrease in cardiac output, 
even if transient, could cause a drop in perfusion pressure within 
the watershed area of the cranial nerves and could thus lead to an 
ischemic cranial neuropathy. The possible role of transient systemic 
hypotension in the pathogenesis of vasculopathic ocular motor 
palsies has not been established, however the excellent prognosis 
for complete recovery and the absence of pathologic evidence of 
vascular occlusion in such cases would be compatible with such 
a mechanism. Such transient systemic hypotension was proposed 
as the mechanism in one reported case of pupil-sparing 3rd nerve 
palsy associated with the use of sildenafil citrate (Viagra) (Donahue 
and Taylor, 1998).
Certainly emotional stress is an uncommon cause for vascu-
lopathic cranial nerve palsy. For example, during the time period 
in which these three patients were seen, we examined 112 and 
91 cases of vasculopathic 6th and 3rd nerve palsy, respectively 
in which stress was not an apparent factor. One reason to draw 
the attention of the clinician to this unusual event is that the 
occurrence of a neurologic deficit in the setting of emotional 
stress may suggest the possibility of a functional disorder, i.e., a 
conversion reaction. As these cases illustrate, severe stress may 
also precipitate organic neurologic disease in some individuals. 
Stress is a well-recognized precipitant of migraine and has been 
investigated as a possible trigger factor for some exacerbations 
of multiple sclerosis. These cases are also of interest because the 
role of stress in the pathogenesis of other neurologic disorders 
has not been fully explored.
in two. Neuro-imaging studies and ancillary testing were negative 
in each, and all three experienced complete recovery over the next 
3 months. Clinical features in all were consistent with a vasculo-
pathic ocular motor nerve palsy.
The occurrence of cardiovascular and cerebrovascular events 
following stress has been previously documented. For example, 
Tsuchida et al found a significant increase in the incidence of acute 
coronary syndrome and cerebral hemorrhage during the 7 days fol-
lowing severe earthquake in a rural area of Japan (Tuschida et al., 
2009). There are a number of mechanisms by which such severe 
emotional stress might produce an ischemic cranial mononeuropa-
thy. Such emotional states may be associated with dramatic sym-
pathetic over activity, characterized by markedly elevated levels of 
plasma catecholamines and stress-related neuropeptides (Wittstein 
et al., 2005). These stress-induced autonomic changes have been 
shown to cause coronary vasoconstriction in normal subjects (Lacy 
et al., 1995) and in patients with transient left ventricular dys-
function (Bybee et al., 2004). Similar vasospasm might affect the 
intra-cranial vessels that supply the ocular motor nerves, precipitat-
ing ischemic demyelination and producing an acute cranial nerve 
palsy. Alternatively, the autonomic changes accompanying stress in 
our patients may have caused acute myocardial dysfunction with 
secondary changes in intra-cranial hemodynamics. Acute revers-
ible left ventricular dysfunction due to sudden emotional stress, 
termed “myocardial stunning,” has been well documented although 
the mechanism in such cases is not fully understood (Wittstein 
et al., 2005). Coronary vasoconstriction, direct myocyte injury, and 
